Regularly updated land cover information is a requirement for various land management application. Remote sensing scenes can provide information highly useful for real-time modeling of the earth environment. However, the spatial resolution is also a very important factor to acquire the information on satellite imagery. This paper summarizes the basic conclusions of work in which the spatial resolution of satellite imagery, related to the factor of scale for land cover classification, was investigated. Optical data collected by two different sensors (THEOS with 15-m resolution and Landsat 5-TM with resolution 30-m) in 2010 were tested against the ability to correctly classify specific land cover classes at different scales of observation. Support Vector Machines (SVMs) classifier was used and Kathu district, Phuket, Thailand was the study area. The land cover was classified into 7 groups as forest, built-up, road, water, agriculture, grassland and bare land. The result indicated that the overall accuracy of THEOS with 15 m was slightly higher than Landsat-5 TM with 30 m resolution (90.65% and 89.00%, respectively). The outcome of the study can be discussed further to assess the suitable spatial resolution for land cover classification mapping of Kathu district. Understanding the role of scale on the spectral signatures of satellite data will help the correct interpretation of any classification results.
Introduction
One of the fundamental characteristics of a remotely sensed image is its spatial resolution, or the characteristic size on the ground associated with the radiance measurement of a pixel [1] . Unseemly choice of different spatial resolution can lead to misleading interpretation. Selection of appropriate spatial resolution becomes more complex as resolutions increase. Since the basic information contained in a remotely sensed image is strongly dependent on spatial resolution and the spatial resolution of an image extensively affects every stage of image classification. Markham and Townshend [2] found that image classification accuracy is affected by two factors. The first factor is the influence of boundary pixels on classification results. The second factor which influences classification accuracy is that finer spatial resolution increases the spectralradiometric variation of land cover types. The objective of this study is to determine spatial resolution effects on land use/ land cover classification. THEOS with 15 m resolution and Landsat-TM with 30 m resolution were compared. Each image is classified into 7 land use/land cover types using support vector machines (SVMs) classifier. The classification accuracy at each resolution is reported.
Study area and Methods

Study area
This research focused on the Kathu district, Phuket, Thailand (Figure 1 ). In this area, there are many land use/land cover types such as urban areas, tourist areas, forest, agriculture, water reservoir, golf courses, etc. The study area is approximately 31.8 km 2 and located in the west of Phuket Island. It neighbors Thalang to the north, Mueang Phuket to the east and south, and the Andaman sea to the west. Kathu is the district which covers the most attractive beach of Phuket including Patong and Kamala and the north is much less developed. 
Classification methods
Support Vector Machines (SVMs) are normally a supervised classifier, which requires training samples. Mountrakis et al. [4] reviewed that SVMs are not relatively sensitive to training sample size and scientists have improved SVMs to successfully work with limited quantity and quality of training samples. SVMs have been used in many Remote sensing-based applications, for example, land use/ land cover, forest and agriculture tasks. SVMs classifier turned out to be an effective method at handling not only the complex distributions of the heterogeneous land cover classes that characterized the study area but also in various spatial resolution scales [4] .
Supervised training was adopted in this study. Groups of contiguous pixels were selected as training samples in the class signatures as forest, built-up, road, water, agriculture, grassland and bare land. For each class at each data set, the overall and individual Kappa coefficient are calculated for each confusion matrix to evaluate the agreement between the classification results and reference data [5] . Figure 3 shows the study workflow. 
Results
After collecting area of interests (AOIs), THEOS and Landsat-5 TM images were classified into the 7 classes using SVMs classifier.
The comparison of classification results from THEOS and Landsat-5 TM images are shown in Figure 4 and the represented colors in Figure 4 are as follows; green as forest, magenta as builtup, red as road, blue as water, maroon as agriculture, cyan as grassland, and yellow as bare land.
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Figure 4. SVMs classification results of (a) THEOS (b) Landsat-5 TM images
The results of SVMs classifying land use/land cover in Kathu district which used THEOS with 15 m and Landsat-5 TM with 30 m resolution were shown in Table 2 . The accuracy and overall Kappa coefficient for classification products from THEOS and Landsat-5 TM were 90.65% and 89.00%, respectively, with Kappa statistics of 0.88 and 0.87. User's accuracy of individual classes from THEOS and Landsat-5 TM ranged from 64.62% to 99.29% and 66.78% to 100.00% in that order.
The overall accuracy and Kappa values were very similar for both data sets. However, the overall accuracy and Kappa value from THEOS with 15 m resolution was slightly higher than Landsat-5 TM with 30 m resolution. The classification accuracy in forest class from Landsat-5 TM was higher than THEOS data set. The Landsat-5 TM bands with 30 m resolution were not appropriate for clearly selecting training data set than THEOS with 15 m resolution. However, the two near-infrared bands (band 4 and 5) are helpful to extract man-made features (i.e. Road and Built up areas) than THEOS which has only one near infrared band. 
Conclusions
In this study, land use/land cover was identified into 7 groups as forest, built-up, road, water, agriculture, grassland and bare land. The resolution effects and classification accuracy were reported using multispectral images data. The overall and individual Kappa values obtained at different resolutions were also discussed.
Some of the major findings from this study are as follows.
1. The finer spatial resolution has a significant influence on the classification results.
Therefore, it plays a critical role in the quality of the variability of land use/land cover classification.
2. More spectral bands should be concerned as it also will be very helpful for identifying land use/land cover.
3. The higher resolution image greatly reduces the mixed-pixel problem, and there is the potential to extract much more detailed information on land use/land cover structures.
Woodcock and Strahler [1] mentioned that observed classification accuracies were the result of a tradeoff of two factors. The first factor is the influence of boundary pixels on classification results. As spatial resolution becomes finer, the proportion of pixels falling on the boundary of objects in the scene will decrease. The second factor is the increased spectral variance of land cover types associated with finer spatial resolution.
